p. 530). For Rees, though, it was not so much the practical challenge of trying to interpret human resource use in the language of carrying capacity that was problematic, it was the critique of economists who pointed out that the term had little value for the analysis of human consumption. This was for two reasons. First was the possibility of trade between areas: if an area is experiencing a shortage of one product this means that it can then be imported from another area, whilst a surplus can be exported to an area that demands it. The other challenge from an economic perspective to basing a resource tool on carrying capacity was that it failed to account for technology: when goods or services, whether these be man-made or natural, are in scarce supply it creates an ever greater incentive to provide a substitute. Technological innovations can overcome resource scarcity by enabling more efficient use of those resources or delivering a substitute for them. To meet the objections of economists, Rees reformulated the question of carrying capacity. Instead of asking the ecological question of 'What are the number of organisms per unit area?' he asked the Ecological Footprint question of 'How much area is needed per organism per population? ' (Gismondi 2000) .
By posing the question of how much land is needed to meet the consumption demands of individuals, or a defined population or activity, the advocates of the Ecological Footprint reframe environmental policy debates away from those predicated upon growth, such as weak forms of sustainable development, Factor Four (von Weizsacker et al. 1997) or ecological modernisation (see Hajer 1995; Mol 1995 Mol , 2001 Mol and Sonnenfeld 2000) , to one where environmental limits are to the fore. This is because Rees and other advocates of the Ecological Footprint estimate that globally there are less than 2 hectares per capita of productive land and water area, and according to the World Wide Fund for Nature's (WWF's) Living Planet Report (LPR) those who live in the wealthier countries use between 4 and 12 hectares per capita per year (see WWF 2014) . With those living in the developing world seeking to improve their standard of living towards that of the West, and as the world's population continues to grow, then the demands placed on the Earth's resources will continue to increase. Rees clearly expressed the problem as: 'you can't bring 9 billion people to the same material standards that we enjoy with anything like the kinds of technologies that we are using or are likely to emerge or be made available particularly in the developing world in the next 40 years' (Gismondi 2000) . Similar sentiments are echoed from an ecological perspective, where it is recognised that 'the carrying capacity concept is clearly of heuristic value given the fundamental truth that no population can grow without limit, and especially given the fact that many human societies have behaved as if no limits exist' (Hixon 2008, p. 530) .
THE RISE TO PROMINENCE OF THE ECOLOGICAL FOOTPRINT
In this section, we briefly introduce two key concepts that have frequently been presented as alternatives to the Ecological Footprint, namely Environmental Space and the Ecological Rucksack. Neither has gained the popularity of the Ecological Footprint. Interestingly the Ecological Footprint emerged onto the international stage at a similar time to that of the concept of Environmental Space (Opschoor and Reijinders 1991; Carley and Spapens 1998), but their fortunes have subsequently diverged markedly. Both the Ecological Footprint and Environmental Space, and related terms such as the Ecological Rucksack, have been devised to link consumption to resource use (Carley and Spapens 1998, p. 70) . Within these different methods there is a desire to ask whether current patterns of resource use are sustainable and equitable. For these approaches the answer is clearly no, but they arrive at their conclusions in different ways. According to McLaren et al. (1998, p. 6) : 'Environmental space is the share of the planet and its resources that the human race can sustainably take. Or in other words, the share of the Earth's resources that humanity can use without depriving future generations of the resources that they will need'.
Environmental Space identifies a number of resources that are key for production and consumption, including energy, strategic non-renewable resources (for example, pig iron for steel, cement), fresh water, woodlands, land use providing living space and a source of renewable resources (for example, food production) (Carley and Spapens 1998, p. 61) . For each of these resources an assessment is then made of their exploitation (usually over a year) by humans without harming the quantity and quality that can be used by future generations. So, whereas the Ecological Footprint converts the impacts of resource use into a single unit (the global hectare) (gha), the Environmental Space method provides a separate measure of each of the key resources. As the advocates of Environmental Space admit, 'it is the more complex approach … it is also probably more difficult to understand and communicate ' (Carley and Spapens 1998, p. 70) .
The concept of Environmental Space was most widely discussed in the Netherlands (see Hille 1997) . The term gained much broader international currency with the publication in English of the Action Plan for a Sustainable Netherlands (Buitenkamp et al. 1992) by Friends of the Earth (FoE) Netherlands. The Action Plan is an effort to quantify the amount of Environmental Space for some major resources that will be available to each Dutch resident in 2010. The Action Plan prompted similar efforts in other countries, most notably a pan-European perspective, Towards Sustainable Europe (Spangenberg 1995) , carried out by the Wuppertal Institute in cooperation with Friends of the Earth Europe. There is perhaps only one significant example of the application of the Environmental Space approach in the UK, that of McLaren et al. (1998) . Part of the reason for the different experiences of the Ecological Footprint and Environmental Space approaches is that the latter is targeted at national government, whereas the former has most often been promoted to local government where there can be more sympathy for innovative tools, and it has much more flexibility in its application.
The idea of Environmental Space is operationalised through the measurement of material inputs. These are the sum of problems associated with materials consumption (for example, physical disturbance, pollution, waste disposal) and can be roughly related to the total amount of materials moved in the course of economic activity (Hille 1997) . Materials include the earth that must be moved to get to resources and the extraction of those resources to make products. Finally, material input analysis includes the economically worthless materials that have to be moved in the course of construction activities, and materials unintentionally moved in the course of economic activity. In a further refinement of the materials input approach is the Ecological Rucksack. The Rucksack calculates what would normally be hidden behind our material inputs as it includes all of the resources used in our consumption of a particular material (Hille 1997) . Rather like a more sophisticated and comprehensive form of life cycle analysis, research on the Ecological Rucksack has concentrated on products but has also gone further to compare different ways of consuming foods, for example ready meals versus home-prepared food (Sonesson et al. 2005) , and been used to critique the Carbon Footprint (Burger et al. 2009; Giljum et al. 2011) .
Although Environmental Space and the Ecological Rucksack have their advocates and show considerable methodological sophistication, they have not gained the same prominence as the Ecological Footprint (see Table 1A .1 in the Appendix to this chapter for a timeline of key events in the Ecological Footprint storyline). In part this is because, as the case of the UK shows, the Ecological Footprint has had a number of applications, including products, organisations, services, and at different levels of government (Chambers and Lewis 2001; BFF 2002a; Barrett and Scott 2003; Barrett et al. 2005c; Collins et al. 2005) . More than that, though, the Ecological Footprint has had policy entrepreneurs who have championed its case. These entrepreneurs have been able to promote the Ecological Footprint to a wide range of policy audiences and to promote it as a way of helping to improve the quality of decision making by ensuring that more attention is given to the environmental consequences of policies. In the section below we briefly review Kingdon's (1984) policy model and its usefulness in helping to understand the rise to prominence (and subsequent demise) in public policy agendas of the Ecological Footprint. Kingdon (1984) proposed a Multiple Streams Framework (MSF) to explain how agenda-setting occurs. Policies change (or remain stable) according to the extent to which a series of independent streams conceived of as problems, policies (solutions) and politics come together. Boezman et al. (2010) have also drawn upon Kingdon's work to explore the waxing and waning of the Ecological Footprint in Dutch policy making. The MSF theorises that the coupling of these streams at critical junctures results in the greatest potential for public policy agenda change. The MSF is Origins, diffusion and developmenthelpful for understanding how the Ecological Footprint has become legitimised in public policy because it attaches problems to policies. Policy agendas do not change because of an objective and rational search for solutions to policy problems. Rather, solutions compete with one another, and much depends on how problems and their solutions are constructed in policy arenas. As Boezman et al. (2010 Boezman et al. ( , p. 1757 note, 'Policy processes are as much structured by ideas, causal stories and beliefs as they are structured by institutions'. Moreover, the MSF is helpful because it highlights the part that may be played by key organisations who advocate the Ecological Footprint such as WWF and Global Footprint Network (GFN) and policy entrepreneurs such as Mathis Wackernagel in promoting policy change.
POLICY CHANGE AND THE ECOLOGICAL FOOTPRINT
Policy entrepreneurs play a key part in the MSF model as they are able to bring together policies, problems and politics to advance their favoured policy option. Kingdon (1984) recognised that a small number of highly motivated actors exercise a significant ability to build coalitions of support for their ideas and secure policy change. These policy entrepreneurs tend to share a number of characteristics, including the identification of an alternative policy or approach and a drive to promote change; an assertion of legitimacy, such as scientific expertise (the Ecological Footprint is promoted as a technically sophisticated model) or the ability to speak on behalf of others (Wackernagel is the leading figure and founder of GFN, the network organisation that promotes the use of the Ecological Footprint and standardises its methodology; see Chapter 6); and, because of their credibility, policy entrepreneurs often have access to political and policy elites (for instance, Wackernagel has worked with the Environment Protection Authority Victoria in Australia (EPA Victoria); see Chapter 4), and with the United Arab Emirates (UAE) Ministry of Environment and Water (see Chapter 3); and the work of policy entrepreneurs can be linked to organisations that wish to show that they can provide leadership. For example, the Welsh Government, a devolved governmental body in the UK (created in 1998), has from the outset wanted to show that its legislative responsibility to promote sustainable development in all of its activities has made it different from other legislative bodies. It has thus been sympathetic to using the Ecological Footprint as one of its headline indicators for measuring progress towards sustainability (Flynn 2010) . Similarly, in Australia the Environment Protection Authority Victoria (EPA Victoria) has made much use of the Ecological Footprint (see Chapter 4). Finally, policy entrepreneurs are successful at defining problems, highlighting problem attributes and formulating credible policy solutions; what Kingdon calls a policy stream. Policy streams are the way in which issues become topics of public policy concern, and the way in which they are defined.
The Ecological Footprint has further reinforced the concerns raised by environmentalists and scientists regarding the extent of environmental degradation. WWF's biennial LPRs, the most recent one being published in 2014 (WWF 2014) , provide an overview of the biocapacity and resource use of countries and how that has changed over time. The message that emerges is that biocapacity is declining and resource use increasing, but that it is doing so in a highly differentiated way. Some countries are major users of resources, such as Qatar and the UAE; whilst industrialisation, urbanisation and a growing middle class are fuelling enormous increases in consumption in China, so that although China has a low Ecological Footprint per capita, at a national level it is large and on an upward trajectory. In 2008, China's Ecological Footprint per capita was 2.1 gha, lower than the global average of 2.7 gha, but its total Ecological Footprint was 2.9 billion gha due to its total population and per capita footprint (WWF China 2012) . The use of data over time and between countries enables comparisons to be made, questions to be raised, and for the nature of continuing on current development paths to be problematised. Thus, a major environmental problem becomes defined as one that demands action from governments.
So far in this chapter we have explored how policy entrepreneurs identify policy problems and provide policy solutions. In Kingdon's model, how problems are defined is also important. The timing of the rise of the Ecological Footprint to public policy prominence in the 1990s, and then its demise from the mid-2000s onwards (see Chapter 5), is tied into wider environmental and sustainability debates. Through the 1980s and particularly in the 1990s a series of high-profile summits, such as the United Nations Conference on Environment and Development in Rio (1992) and the World Summit on Sustainable Development in Johannesburg (2002), and growing concern with climate change, such as the United Nations Environment Programme and the World Meteorological Organization establishing the Intergovernmental Panel on Climate Change (1998), and the adoption of the Kyoto Protocol (1997), meant that there was widespread recognition of the scale and significance of environmental change. Debates on sustainable development, which often sought to connect local consumption with global impacts, could combine with climate change debates that drew attention to resource limits in the Ecological Footprint. Here was an indicator which was based upon the finiteness of the Earth's resources and could show how individuals, cities or countries were consuming or overconsuming their share.
According to Boezman et al. (2010 Boezman et al. ( , p. 1757 , policy actors are engaged in a process of continuous communicative interaction in which ideas and arguments are being tested and reformulated. Drawing upon the work of Kingdon (1984) , Boezman and his colleagues point out that experts, bureaucrats, academics and advisors rework scientific insights into new policy concepts, of which the Ecological Footprint and its variants such as the Carbon Footprint and Water Footprint make good examples. Those involved in the policy process spend a considerable amount of time and resources promoting their favoured concepts, so that when a policy window or opportunity opens up they can manoeuvre their concept into a leading position as a policy solution.
In their work on the transfer of the Ecological Footprint into Dutch environmental policy, Boezman et al. (2010) also point out that the way in which a policy issue is framed may impact upon its use. They distinguish a number of features that a policy concept may hold. First, and perhaps one of the most important for our purposes, is the quality of the scientific knowledge behind the concept. GFN has recognised the importance of scientific validity and has sought to demonstrate the robustness of the Ecological Footprint through publications in peer-reviewed scientific journals (see Chapter 5) and standardising the methodology (see Chapter 6). Critics of the Ecological Footprint have similarly recognised the claims that can be made by a scientifically valid concept, and have sought to undermine its method (see, for example, Van A further boost to the legitimacy of the Ecological Footprinting in the Netherlands was its endorsement by the Environment Minister Pronk. Third, there was a set of issue-specific factors, particularly related to the Ecological Footprint's rhetorical qualities and the imagery that it conjured up. The Footprint was considered to have had widespread appeal in the Netherlands (and elsewhere) because it 'succeeded in bridging the gap from scientific ecological knowledge to the (policy) public in what initially appeared to be a consistent and easy-to-understand way ' (Boezman et al. 2010 ' (Boezman et al. , p. 1762 .
In the demise of the Ecological Footprint it was agency variables that proved to be of major importance. For instance, from early on there were robust critiques of the Ecological Footprint by wellrespected scientists such as Van den Bergh and Verbruggen (1999) . Official environmental advisory committees also pointed to weaknesses in the methodology (Boezman et al. 2010) . In a similar way to that of the UK, the Ecological Footprint was only able to temporarily 'fix' itself to the mainstream Dutch environmental policy agenda. The reasons why the Ecological Footprint may not become firmly fixed on policy agendas can be complex, and this is discussed in more detail in Chapter 4 when we explore how the Ecological Footprint has developed in the UK, and bring together local and national agendas and the roles of different professional interests.
THE ECOLOGICAL FOOTPRINT AND POLICY DEVELOPMENT
Having looked at how the rise of the Ecological Footprint can be linked to the way in which the policy process works, in this section we explore in more detail how the Footprint may contribute to policy development. First, we assess the ways in which knowledge and expertise can contribute to policy making; and second, we examine how environmental indicators may help to shape policy, but also how expert-led systems, which typifies the Footprint experience, can quickly become marginal to policy development.
Knowledge, Expertise and Policy
There is widespread recognition that environmental issues tend to be marginalised in decision making (Hertin et al. 2009) . A prime motivation of those involved in promoting the Ecological Footprint is that it should inform the policy process, and therefore bring knowledge on the scale of environmental change to the attention of decision makers. In their thinking on how they may contribute to policy development, Ecological Footprint practitioners are engaging in debates on how environmental knowledge is used, and as discussed below, working with a very particular view of the policy process.
Rayner (2003, p. 164) has characterised contemporary policy making as taking place in the 'age of assessment'. He notes (ibid.) that there is a '[g]rowth in the reliance on … assessment techniques has been accompanied by an expansion of expertise to design, operate and interpret such tools'. This is certainly true of the Ecological Footprint, where interest in its use grew dramatically (see, for example, Chapters 3, 4 and 5). At the same time there was the emergence of a set of elite actors able to undertake sophisticated Ecological Footprint analyses (in the UK this included Best Foot Forward, BFF; and the Stockholm Environment Institute -York, SEI-York) and to bestow legitimacy on Ecological Footprint studies (for instance GFN; see Chapter 6).
Appraisal, or a tool like the Ecological Footprint, is presented by its proponents as an objective practice, 'valued for its scientific authority ' (Clark and Majone 1985, p. 16) . Drawing on the work of Owens et al. (2004) , Adelle et al. (2012) describe traditional forms of appraisal in which a 'technical-rational model' is based on a positivist epistemology. Here an 'objective appraisal' leads straightforwardly to 'better' decisions via instrumental forms of learning. Instrumental learning is that in which knowledge directly informs decisions because it provides specific information (that is, information that is relevant to a particular time and place). This can be contrasted with conceptual learning, in which knowledge gradually challenges existing belief systems or identifies new ideas; and strategic learning, in which knowledge is used in a more overtly political way to support or challenge existing positions. For the latter, knowledge can often have a symbolic value and a power to legitimate actions (see Waylen and Young 2014; Hertin et al. 2009 There is, though, an alternative and more critical perspective on the Ecological Footprint. Key data is the preserve of consultancies and they protect it. This enables consultants to gain repeat business through new Footprint studies but can make it difficult for analysts to understand how the Ecological Footprint results have been derived. As one critical commentator pointed out: 'By offering no transparency in how it [the Ecological Footprint] is calculated, how it's done, offering no explanation of the assumptions behind it, you can't even tell where the data has come from, and so people have to go to them [consultants] again if they want an update'.
Nevertheless, the belief is that by providing information to decision makers that they would not otherwise have had, a fuller picture is provided of the implications of any decision. However, what may count as a more comprehensive data set to help inform decisions is not straightforward. At a normative level, Footprint advocates wish to increase the information on offer to decision makers but are also able to recognise that in practice information can be used selectively. As one practitioner interviewee explained:
What we highlight is its [the Ecological Footprint] use as a decision support tool and that's what we sell it as more than anything. We have also tried to suggest that it is organic and dynamic in its approach … to give the user the ability to identify with the tool on their own personal terms; they can add their own perspective into the tool, where they got the data from, what they think of the components … So it's about the user being able to identify with the tool and have some sense of ownership over it and this was so important to us.
Most commentators argue that the rational-technical model sits alongside more deliberative policy styles in which actors pursue multiple goals and policy appraisal becomes a means to support arguments or deflect critical attention. Information arising from an appraisal or an Ecological Footprint study would not be expected to directly transfer into policy or decision making (Owens et al. 2004; Adelle et al. 2012) .
Ecological Footprint practitioners recognise that they are working in a complex policy arena. When one consultant was asked what difference their Ecological Footprint studies had made, the response was very cautious:
For its [the Footprint's] impact on policy and strategy, there may be someone in the council who likes it, who tries to use it on something or quoted it to a politician. But I don't think it actually changed policy. In [name of another local council] it is going to be included in the strategy [but] that doesn't really mean anything unless you're going to act on it, but the foundation is there as they are not frightened of it. And in the future, when they come to recalculate they'll be ready for the idea. To put the Ecological Footprint on an environmental indicator list was, however, dismissed by the interviewee as a minimal commitment.
In addition, as Hertin et al. (2009 Hertin et al. ( , p. 1197 ) have pointed out, often an assessment report is used to justify a specific measure on the basis of its superiority to alternative courses of action. For the Ecological Footprint this is a major challenge. This is because the Footprint questions the basis of existing policy since it assumes the existence of environmental limits and economic constraints. This means that in pro-growth political systems the Ecological Footprint as a tool to analyse policy or contribute to policy development will often find itself on the margin. Footprint practitioners recognise the dilemma that they face, and as one explained:
We try to be as objective as we can but at the same time we had to make changes in [name of] report because we were told they were too controversial. Now you may say 'oh you may sell out if you make those changes' but the response from the Steering Group was if you don't make those changes then the credibility [of the overall report will suffer], people will turn off because they will see this as too radical.
Origins, diffusion and development
Advocates of the Ecological Footprint believe passionately in the value of the Footprint as a tool to aid better decisions, and also of the need to raise the status of the environment in decision making. To cope with a situation in which their findings can be marginalised, practitioners act as policy entrepreneurs, seeking to change policy where they think that they can. The interviewee continued:
So it is a case of its [sic] better to say something rather than nothing? I kind of twist it in a way. I do try and say things which the results say to me, because we do analysis as well as showing the results. We do highlight what the reduction [in the Footprint] would be if you take on certain policy options. We don't just stop at 'there's your report, good luck'. I'd be a bit bored if I didn't do that to tell you the truth.
In the following chapters, we explore in more detail how ideas and arguments shape policy, particularly at the local level where some of the most innovative work on the Ecological Footprint has taken place. Whilst the rational model is empirically weak it continues to hold a fascination for Footprint practitioners and those they seek to influence in government. In practice, though, knowledge is not simply used to help solve problems; it is also used strategically to help structure problems and solutions (Hertin et al. 2009 ). Chapter 2 argues that the Cardiff Ecological Footprint was partially successful in making use of data in an instrumental fashion as it tried to address contemporary policy issues. In Chapters 3 and 4 we explore the broader, more strategic context in which knowledge was being used. In these two chapters we look at the numerous local Ecological Footprint studies, all of which began to add to the credibility to the tool. At the same time, there was growing academic interest in the Footprint, and we chart the rise and fall of Footprint papers in academic journals. Together these practitioner and academic knowledge bases reinforced one another and could combine with other ideas (for example, the Carbon Footprints, debates on environmental limits) to help shape the policy environment (Dunlop 2014; Weiss 1995; Haines-Young and Potschin 2014).
Ecological Footprint and Sustainability Indicators
The Ecological Footprint has become increasingly popular as an indicator of environmental sustainability. As previously discussed, the Footprint has been adopted by the Welsh Government as one of its headline sustainability indicators. The literature on sustainability indicators has blossomed in recent years. Policy makers, researchers, citizens and environmental groups have all been keenly interested in finding out whether or not units of government or organisations are becoming more or less sustainable over time. As the UK Sustainable Development Commission (2008) has noted: 'Indicators are an effective means of quantifying and measuring progress towards sustainable development'. Whilst it is undoubtedly true that indicators can help to measure progress, their use in practice is more complex. The Ecological Footprint provides a good example of the multifaceted nature of some indicators: the Footprint can serve different purposes for different audiences. At times, both the purpose of the Ecological Footprint and the interpretation of the data which it produces can be contested, and so our perspective on the Footprint is unlikely to remain constant. Indeed, it is one of the reasons why in this book we have analysed the Ecological Footprint in an organisational context (see Chapter 2).
For their proponents, environmental or sustainability indicators can 'measure, simplify and communicate important issues and trends' (Department of the Environment, Transport and the Regions 2000, p. 5). Their development has been called for at all levels of government, from the international stage, through Agenda 21 to national and local governments. In recent years there has been a proliferation of work on sustainability indicators and its reporting. The debate about sustainability indicators has involved many disciplines, for example ecological economics (Hezri and Dovers 2006). However, it has also been noted that when put into practice, sustainability indicators are 'socially constructed policy instruments' (Astleithner and Hamedinger 2003) .
There are many different types of indicator. A useful and widely noticed classification has been offered by (Brugmann 1997 The growth of sustainability indicators has reflected a wider concern to measure performance. Trends in the organisation of national, regional and local governments to contract out services or to work with external bodies has led to much greater attention being given to the setting of targets, measuring performance and providing rewards (or penalties). So a sustainability indicator, like any other indicator, is 'a policy-relevant variable that is specified and defined in such a way as to be measurable over time and/or space … [T]he key feature of an indicator is that measurement can take place and this, in turn, allows comparison' (Astleithner et al. 2004, p. 8) .
In addition, indicators have been seen by some as a 'green herring', signifying a focus on measurement rather than action (MacGillivray 1998, p. 93) . Despite this, the view that 'at the local level, indicators are ideally suited for performance measurement' (Brugmann 1997, p. 59 ) is becoming increasing popular (Hemphill et al. 2004, p. 726) . Whilst such indicators 'are not themselves "the answer" … they can lead us to better answers if they provide trustworthy information about those things in life that we value' (Lawrence 1998, p. 68) .
Within the literature on indicators there is widespread awareness that indicators are not neutral. The information that they provide can help to make more informed policy decisions, but assessment requires the selection and weighing of criteria. There is, thus, much discussion of the methodologies to be used in the development of indicators, technical debates around what is (or is not) being measured, and how indicators can best be used in the decision making process. We follow the approach outlined in the literature, but towards the end add two important caveats that should be borne in mind in what follows. First, indicators are social constructs in that they indicate what key groups regard as important features of sustainable development. Second, indicators are used in real-life contexts and so their development, interpretation and implications for action will be intertwined with patterns of urban culture and governance (Astleithner et al. 2004) .
Indicators can also be used for educative purposes, to guide policy or assess performance; however, these uses often have contradictory objectives which can result in confusion (Brugmann 1997, p. 59) . For example, some local governments in the UK have sought to use the Ecological Footprint as a means to guide policy development, as it appears to show the environmental pressures arising from different development strategies, and at the same time to use the Footprint to communicate with their citizens about the scale of their resource use. Whilst the Ecological Footprint may have multiple functions, its use for different purposes can be confusing since it means that data has to be presented and interpreted in different ways for diverse audiences.
However, as sustainability is a contested concept with a proliferation of operational definitions, the choice of measure will never be wholly objective or value-neutral. Consequently, there tends to be a lack of consensus about the indicators that should be used and how they should be considered (Hemphill et al. 2004, p. 726) . As Owens and Cowell (2002, p. 29) have pointed out, decisions about what is 'sustainable' are inseparable from moral and political choices. Taking on board the injunction from Owens and Cowell in itself presents a range of issues about desirable ends and the ways of measuring progress towards them. It is therefore essential to remember that 'those developing indicators need to be deliberate in their choice of sources, and accept that reasonable people can disagree ' (Lawrence 1998, p. 70) .
From a process perceptive, it is important to keep in mind that the use of sustainability indicators can generate outcomes in many ways. These can be divided into three groups (Gahin et al. 2003, p. 662): 1.
through the process of developing the indicators; 2.
by communicating (publishing and distributing) the indicators; 3.
by action arising from the development of the indicators. Table 1 .1 provides a summary of the different areas of applicability of sustainability indicators. 
THE ECOLOGICAL FOOTPRINT AS A METAPHOR
Cohen (2011) has argued that discursive entrepreneurs invoke new imagery that reframes challenges. The Ecological Footprint brings together two unrelated terms: (1) 'ecological', with its suggestion of biodiversity, management and fragility; and (2) By symbolically asserting that our ecological resource use is a Footprint, we begin to think of how our decisions on consumptionour Footprint -can have environmental impacts. In doing so, we begin to make connections between the ways in which we live our lives and the environmental consequences that arise from our lifestyle decisions. At a political level, metaphors work by bringing together what may otherwise have been diverse constituencies and fostering a collective understanding of potential courses of action (Cohen 2011). Similarly Larson (2011) reminds us that metaphors are performative; they do something. As Larson (2011, p. 8) goes on to explain:
[metaphors] influence our conception of the world, they catalyze particular outcomes. They dramatically affect our world views, which is not just our view of the world but also our way of living within it. Thus, the metaphors we select have very real outcomes in the constitution of culture and the political realm.
One reason why the Ecological Footprint works well as a metaphor is that the multiple meanings that can be attached to it provide a variety of messages for action. For example, the Ecological Footprint may enable us to think about inequalities of consumption as some individuals and nations have much higher Ecological Footprints than others, and so proposals to promote greater equity become attractive. Alternatively the Ecological Footprint can provide connections to how consumption in one place may have environmental consequences in another, so that a connection is made between local consumption and the global environment. Or the Ecological Footprint may suggest the finiteness of resource availability on the Earth so that the focus moves to efforts to reduce demands upon the Earth's resources. Throughout any discussions of the Ecological Footprint it is anthropocentric (the image is of a human footprint) and the interest is in human resource demand and the impacts of depleting resources upon human welfare. These different interpretations of the Ecological Footprint show how metaphors 'both highlight and hide ' (Larson 2011, p. 209) . Metaphors provide only partial understandings (Raymond et al. 2013, p. 537 ) and the Ecological Footprint privileges some features of environmental management such as resource consumption, whilst marginalising others such as social welfare.
Metaphors can be particularly powerful in environmental policy as they help to interpret the natural world. As we have seen in the discussion above on the MSF, the Ecological Footprint rose quickly to public policy prominence, and one of the reasons why it was able to do so is because of its wide-ranging appeal. Larsson (2011, p. 7) has argued that:
A metaphor must be both accurate and comprehensible if people are to understand and embrace it. And because scientists and non-scientists live in a similar bodily and cultural context, well chosen metaphors appeal to both audiences. Whether from embodied or cultural sources, metaphors provide a remarkable way for scientists to describe their findings to others, including colleagues, scientists in other disciplines, and even non-scientists.
As the Ecological Footprint moved up public policy agendas in central and local governments, it inevitably marginalised other ideas such as Environmental Space. Whilst the Ecological Footprint may not have been as conceptually or methodologically robust as Environmental Space (see Hille 1997), it proved to be the politically more attractive. This is at least partly due to its power as a metaphor (Raymond et al. 2013) .
Interest in analysing metaphors and their meaning has grown markedly in recent years. According to Low et al. (2010, pp. vii-viii) , there is now widespread agreement that metaphors are important for the communication of abstract ideas, and that they have an ideological role; they help privilege some ideas over others. For metaphor researchers, much attention is now being given to how people use metaphors, such as the way in which advocates of the Ecological Footprint can use it to communicate scientific knowledge about resource consumption. Clearly, claims to scientific knowledge still count for much in policy arenas, and certainly in the environmental field where claims for problems and solutions are based on scientific expertise. For the Ecological Footprint to be able to make scientific claims enhances its credibility and the way in which it can contribute to policy debates. Work on the Ecological Footprint, particularly by its advocates, makes much of the science behind the concept (see, for example, Barrett 2001; Barrett et al. 2005a; Borucke et al. 2013; Galli et al. 2007; Lenzen et al. 2007; Wackernagel et al. 1999 Wackernagel et al. , 2004b . Raymond et al. (2013) claim that the Ecological Footprint is a less scientific metaphor than, say, 'the war against invasive species', because it originates outside of environmental science. Nevertheless, as a metaphor to communicate the scale of resource consumption and to persuade a variety of actors, from citizens to NGOs, officials and politicians, of the need for action, the Ecological Footprint has proved remarkably effective. Indeed, an indication of the Footprint's effectiveness as a metaphor is that it has been applied to a number of other environmental tools to give them legitimacy. So we now have Carbon Footprints and Water Footprints.
BOOK STRUCTURE
We have been fortunate to be both participants and observers of developments in the Ecological Footprint. We first became involved in research on the Ecological Footprint in the early 2000s. There was much interest in the Ecological Footprint in Wales and we were then given the opportunity to work on a project investigating Cardiff's Ecological Footprint. From that time on we have been involved in thinking about new applications for the Ecological Footprint, such as for major sports events and festivals, exploring how the Ecological Footprint may or may not become embedded in an organisation (Cardiff Council), and been involved in a number of Ecological Footprint conferences. During this time we have taken the opportunity to talk to fellow academics, government officials, Ecological Footprint practitioners, NGOs and GFN staff. Many of these have been involved in multiple interviews or discussions. This has allowed us to build up a rich data source of key person interviewees. We have made use of these discussions and interviews throughout the book, as they have assisted enormously in our understanding of the Ecological Footprint. The Ecological Footprint community at a national and international level is relatively small. All of our interviewees have been anonymised. As well as interviews and discussions, Chapter 6 also makes use of an online survey that we conducted of GFN partners. The survey was conducted at a time of growth in Ecological Footprint studies. The survey provides a valuable insight into how those who work at a national level come together in an international network to further their interest in policy applications and methodological improvements.
We regard the Ecological Footprint as multifaceted -it has a policy development dimension, it is a communication tool and helps to frame environmental knowledge, and it has witnessed a number of methodological developments and novel applicationsand throughout the book have sought to portray it in that way. In this chapter we have set the political and institutional context for the Ecological Footprint.
In Chapter 2, we take these ideas forward and examine how the Ecological Footprint has contributed to policy development. Our analysis concentrates on Cardiff, where we can draw upon our longitudinal data. This enables us to provide detailed insights into how the Ecological Footprint fares in an organisational setting. The approach to Ecological Footprinting in Cardiff has often been acclaimed for its efforts to mainstream environmental thinking.
Chapter 3 critically reviews the process developed to measure Cardiff's Ecological Footprint and the results that arose. Information on the size of Cardiff's Footprint led to further work on how that should be interpreted and what implications it may have for future policy development. To provide further context for the Cardiff study, its results are compared to other cities. Cardiff, like a number of other UK cities, has shown itself keen to engage with the Ecological Footprint.
In Chapter 4 we explore the reasons behind the UK's interest in Ecological Footprint studies. Key factors that we consider include funding opportunities which enabled the growth of consultancies and academic institutes, as well as the efforts of environmental NGOs such as WWF. The UK experience is contrasted with that of Australia, where with a much less favourable funding environment there have nevertheless been important initiatives undertaken to promote the Ecological Footprint. One of the more remarkable features of the Ecological Footprint has been the way in which academics and practitioners have promoted innovative applications.
In Chapter 5, we critically examine some of the key novel applications, such as Footprint calculators, and how the Ecological Footprint has been used to communicate environmental information. These innovations in the use of the Footprint have done much to ensure that debates on the Ecological Footprint have been so vibrant.
Chapter 6 provides an analysis of GFN, the key body that brings together Footprint producers and users and seeks to establish a standard that can be applied to Ecological Footprint studies. Standard-setting emerges as a key means to establish the credibility of the Ecological Footprint. The chapter also reports on a survey of GFN partners and shows that they have diverse interests in the Ecological Footprint, and that once attention begins to wane in the Ecological Footprint some partners also lose interest, which begins to undermine the credibility of the Footprint.
Finally, in Chapter 7 we cover three themes: the changing status of the Ecological Footprint; the growth of other Footprint tools, especially that for carbon; and how the Footprint contributes to our understanding of environmental knowledge. NOTE 1. Our data collection strategy and reporting of interview material is discussed later in the chapter. 
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